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d ft> |x] ft OF ^ 0) |*1 [c t > T , ^ ^ b <t> Wi ( C C T £4 1 r ) -\ « ft! fw $, f i £ n'i T' ^ f 

„ I r C [) p y ) , (± C; I F. 0 . 3 0 , 0 . 6 .3 V X -\ X h ;b ^ y >t L s fej «J] H5H |.t£ 5 0 0 c 
(i / r rii 2 "C t'J 1 0 0 0 0 Itf IISI ^3 f- M !W * *. , *'J 6 % « j' jrij ii t ( Kwong ^ , A 

ppl . Phys. Lett . , 81 , 162 (2002)) , 
[ 0 0 1 4 ] 

i /£ it m o) s 1 46 ] 

fj 52 )t x ^ f X £ fi? (jt § *f'WX 7' / - FX ij V — & > r / - K «c L c 

v - f co fiu tc fid na inti o c n ^ m w k v, ftsn /c ?g )t fs * a = c « ^ yt m u s 
5, ic u f « p ifi * fj -r § it ft % * n t> ic r? * 3 5 , 

[ (3 0 1 n ] 

[ ft 2 ] 



M 14 -1 0 i 0 X 21 r m & is t5tKt'$D : 

( C - N ) Is. in m >i It 4\- IS ~> ^ p * 9 )]/ it M ft j' -c S 0 , ( C - N ) ii <t> S ic ft ? 




Ir 




[00 1 6 ] 

h ,!d A '1' . 
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ft ft ft ft < t & 1 O ffe 03 fid ft j- fi ft 0 ; 

ft ft ft ft o) r a jii; >v l ~c . /J< ft , r >i ft ft . v >i ft x ;U , V 7b -ft --- ft , 7' ft ft ft 7' y — 
ft, C \ : s C F : < . C 0 v R , C ( () ) R . N R . N O v , OR, ^ p ft y s 7' y — X 

. ^ f p 7 y — 4/ , ps fii 7' y - ft , ;k ^ -7" p 7' y - ;i/ , x fi -\ -7 p ra ii: j,s , b 31 iw £ 
/ju x. t x. it ft n tiu t , (T: .-it is w sn/i 2 o « 1$ ^ ;k & f,v m & - tc ft o r , su ft l 

T tfi ft 4 ~ 7 fi f« ft tt £ ft felc L . ijij f« jK It II ^ 7 p 7' ft ft ft , -> ^ p ^ -? p 7 ft ft ft , 

7 'J - ft , ft li ^ ft p 7' y - il r- ft <3 , S b lc ml 4 ~ 7 ft m xK. ft It ft I: J; o T li iS fft 

M R T* !H & f tl T l 1 5 d t ft T* : 

rn (i '>ft<t£ I £0 firt ft ft L : 10 

n!i'>5< i; t 1 fn'i ft ft L ; n ft 3 T- 36 -5 fti ft , R It is 7 7 J|t T- (i ft < ; 

in tjiB, I: id ft U IC fh'i ft L 7 § fid ft j'- ^ «t ft ^ T' 36 S , 
[001 7 ] 

I: ,ft 5g ft Ifl ii , ft ft < fc t - o fid fu j'- AJ- th* 35 "- <0 fid fi'i lc %!\ ft L /c ft « ft ft tf ft ft ^ 

ft 5 b IC ft C £ #s T' ft , C d T' , d 7) m • 7) fid f"w r ii s ^ ^3 ftli ^6 fid fw j' w) -; 5 K JJ'| X 5- ft 

ft - EC IIJ - L i -r S itic ft J: K> t ft ft < tU 0 n rn ft I > ift Li Vc fM >! 5 ^> -6 »TC 4'i X ft ;l/ ft - ft ti 

t5 a C 07 ft ft ft t+ , <fe ft jc ft L ft ft, - 7) fi L ! fw j' ^ ■ O 0) 3} U -ir Z> Z. t "C ft S „ ^ n 

ft' ft « fid {.»*£ r It Vi m ft W T* 36 5 d i: *t T S S „ 
[00 1 8 ] 

ft ?! ft W (± . ^ ft x7vY7i|' IC Kl 7i 7^ L ft 7' tti ft , b ft 7^ x U -7 t P )l 7 ft w -fe 20 

> X »J 4 5 l!'>{ £t 2 ft 7c ft ft ft {j ft 7o d > # T * S ,, 
[ 0 0 1 9 ] 

: x m o) 7f » ft m ) 

-- fl2 !d , 0 I. R D It , T 7 - K >ft ft v - H 0) |IS] [d fid iS S ft t i. "J d ft b t *4! xX Ift fg fe! 
* ft ft 'ft ^ < tt i '7 o ft" ffil W * ft t? , ft fiJJ mi i»f Tftlj ^ s ft 7 {c , r c?) lis] ic fid iifl H ft LI. o 
d ft b 711 'xl m Id fig fe'c ^ ft fc _ tii, ,-i ft L 7c W ^ P8 tS L II o i« M Stt LT^5 C 
HOT'ttSlv, tj L ft . ?'f ft L 7c fcj 7) |m] iD All « W ^ fid IK S ft S d t ft 'ft ft Z> , '1 
7b'^ 8K ft -5 s 7 y - K it ft ft (1 3^ t. ) ft « J7i ft Id t)i A L > 77 V — K (i ( 1 « I: » ) 
ft i! ff i1' !<: M y ft ft: ft ft S 3 ?i: ft ft ft 7c it IL bk ft vJi /• t± % =t ft ft ft ^ 73 (c -.If vl L 7c H lc 
r«1 T ^ 1/j ft S , 'ttt f- 34 ft it -fL lift! - 67 /- I; lc W 7t; L 7c 4! ft , ftift Id x ft ;7 -ft - VI m ft 1/ 30 
ft 3 ft ft ft L 7c « -ft - it: IL 33 T* 36 § r MJ) Id j' ( x 4^ > h > ) J ft B f& 2 ft 3 3 d « Id ft 
x )'c ft IS * M -j T M a ft 2> t * lc ft /ft A3 2 ft 3 , ^ < o ^ £0 ft) fttli, fc3j Id /' II ©J Id 
63 ft- (xI77-) 37 li IB Id fH f+ ( -x ft -> 7" U -y 7 X ) t lc j,j ft tKftf ft 3 a «t /A 
'13 ft P , f^iJ ft ii m M U t> * 7c 'R 17 -3 § ^ . iiB « li W S L < ft t ^ t 3$ b ft 3 , 
[ 0 0 2 0 ] 

is 7) (J t E D fi N ft ft 67 I- « - ,|, x/i t& ^ ^ ft ft ( I ft ft .; ) t 3 ft ft 67 T ft Ml ^ T 
Ii 7 , m 7L (I - ft 76 ft f* ft ft Ml IC 35 j|j ft 3 ft 1 Hi ^ ii'F $ 4,769, 292 V} ^ ^ (c fi ft; d ft T ^ 3 

7o 0 '7 & 5 , ft ft ft >t li - fi lc i o i- 7 tft ft iiS « |Sf Vf. W RSI t- Id d 3 n 
[ 0 0 2 1 ] 

d b (ell, . -: ft: m ft S ^ b ft ft ( " jtg ft j ) ft s ft ft 31 13 ft ft ft o r, e d ft ft ,11 d ft 40 

T tft ■ B a 1 (1 0 b , I" Highly K f f i c i c n I P h o s p h o r e s c c n ( Huissicn (" r on 0 r g a n i c: K led ro 

1 urn i nesenn t Dev i cos ( h ft x U ^ I- n ;b 7 7- -v ft > X ft ^ ft 77 ( ft ft ft ft ft ft ^ 7 ) ft 

b 7) ft ft ft fe!f y'd ML m ) J , Nature, vol. 395, 1 61- 1 64, 1 998 ( r Baldo-I; ) : ft ft Bald 

ob. Very high-efficiency green organic 1 i gh t -cm i f. 1 i n g devices based on eleerr 

ophosphoresconce ( X U -7 t n V 7 X ~J 1 U >y ft > X |C 3,3 ft < !| ft |C ft 0j ft 7) H ft ft ft 52 

ftftVWX) .! , Appl. Phys. Lett. , vol.76, No.. 3, 4-6 (1999) ( I" Ba I do- 1 I J ), dft 

b 0) 1> ft ft ft i'i (C ft ft ft S ; ft li " *,% m J ii 65 <t 1/ > ft 3l T ft 0 , ft ft ft b d o 7 jff ^ ^ X 

If > ^7 as <D ft ft ft ft 'ft t L , m f ft ft li ft <?J J; 7 ft 61 ^ ftxl L < ft I ' d I; ft ft Ltlft 

ft- b ft ft § o S ft d Lt, 'ftf ft li - US IC ft ft < t 1 0 ft 7 # i 0 ttOlf? fKft R3 , Jti ft 

ift lc (i l o 0 ft 7 ft dc 0 & 37 l^«Ef? I'-'i l/SI 76 Id d s , $ ft W |'i M ft k'i S3 ft ft 1 ft ft ft 5 ±35- ft 50 
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a , • m m (± m /a m ® w ic & -> x m ft l , ^ ft & a >t & /a m ft n * v> . ft a ^ >t a s tz l 

(f L if . ft (C ft ?!„i ft to ^ ft , 4V H Vt£ j- ft ^ t, 'J ^ ft n )ft j- ft ft ts ft y X il jjlfl ft ft 5 : 
2,2' -ft' If U ft y t± CO ft "3 & # J' ft $> & o ?tt ft sfj ?, l „'i ft ft jt$ ft ft ft ft W 14 ft' ft ift ft 
$ >t £ ft # ih a «t ft , M /A 34 M fit «i it U«i f*. W (4 ?!„| |.i£ {& ft fi ft & ft , L ft 

L . Ha 1 do X ft o ft UJ liiF S ft £ ft 0 , C <ft jg (i i!„l ft- ^ ft « >'i': tT £ «H ft. it Pr 4* ft ill ft 
ft ft £ ft X 4: -:j T ft ft 2 ti -3 2> ; ^ IT-J /j; ft )t M It K - ft 2 ft TVS ft ft H - ft 5 ft X 

i> )t if <» <fe m w n * ft a t-*? o > cnmi ki w ,ri : as e , 3 03,2 3 s 1 j . r. >j 6,31 0 , 3 r, 0 s j- ; 

>K |k| W Hi KM ^ SB 2002--0034656 'i 4> ^ I l"J 2002-01 82441 ij fti = ^4 UF l»] 200.3-0072904 ' J- 
i> : 4- b t>' (C W0-02/07401 5 ^ > V U >y h X II}] /j; S tl Tl/>5 > -ts 0 T- $> -5 „ 
[ 0 0 2 2 ] 10 
- fe L (2 , () L F. D i|i « & £2 J' i± $'J 3 : 1 £> ','fU m , 4" 2i t5 *3 , I'J 7 5 % « iR /i If 2 5 
% CO - iTi J'/i AMI" b ^ 1 ^ t % X. tl ^ o Atlachi?), I Nearly 100% Internal Phosphorescen 
l K f I i c i ( ! n c y In A n 0 r g a n i c I. i gh t H mill i ng 1) c v i c c s ( i j ^ 55 Vi: / (2 J5 It § ii if 1 0 

0 % CO |A] i% f$ >t k)j 4? ) J , .1 • A p pi. P h y s . , 90, 5 0 4 X (20 0 1 ) £ # !(« 2 ft /c IV S C ft t± ^ 
<D It % 4c m X m Jli "4" S „ ^ < « «i , - vR Ji*i |2 j - i± Jj'i & tc J: o T - ! R Xfi l/iij j£2 ^ fg 
12 X 0) ;r. ^. ;l/ ^ — ^ B Vi (2 ^ -9'" C t 2? S ^j^ , »R JJl 63) J* !i ^ O x ;b ft' — % ■ >R xTi 
fcJj & ft M 12 ki X & t ^- h-frfr^ ,» I'i ft i: LT, I 0 0 % oy [Aj *|5 ;,; /■ #j 4; s ^ o 1. E 
n 12 -o L ^ T 3! ,1 W (c ii ft fjg 'C $> a „ 'ft )t ft A Y X 12 fa I * T , -: ft ft M)i ft j' CD x ^ ;l/ ft — 
14 ft /n Y X ft /ill *ft ft S M /A W M H ftS ffi T? iUJ ft « ft ts ft . 4\ : IK X ft ^ ol> W j' 0J ft L ^ f'i 2> 

ft * t- •• iR ifi tft ft ^ m ft ft 'ft ft a ftf >t ft n ft ?u hj ft s o l f. d & , m v£. ft i n w ,w 20 

ft 6 . 303 ,2 38 SJ- (2 |ifj 2 ft T ft •') - C ^ ft ^ ft fel X ft J1J ft -S -. 
[ 0 0 2 3 ] 

j$ ft I* . I iR xj'i K/j ft ^ fi ft 2> 1 1 1 l.'S] « ft .-: ft ft ft !ft -\ to M # ft i: -j T ill * , JN • -'R JJ'i »i 

b jfg >t M s ^ ft C2 ') -) Z> , M x «\ -/ > :< / i ':• jr. ft ft K (Vi L ft fj' 3> ii , X o) =j > 

^ / ft K ^ W ft J»j ft ft L /2 a ft ^ Hg ^ b L ft L ft' ^ ft ft >ft ft a ., L ft L , ft © J; 5 2j; ft 14 

t± iR xri a ft « t# A' b irt K ffi ft ft )t ft ft , ^ f3 ^ ft o ft v > p / ft F ft M ft ft > I ; ft ft 1' 

L fc Ki j- a ft « !i b 56 )t ft a , n - u tf -ft ft ft ft h ft - h %\\ W X , 21 co 2^ ft ft 03 Mi « ■ 

o « ft ft tfij ,iiF. LTI/ft , 
[ 0 0 2 4 ] 

-: ft xa ft b co foi )t ft . 4 s m J x /• ft ,b; ^ ft; r- s -j- co /- x m ft ft ft m z ft t , ft * l < ft 30 

&1 rt ft ft L X m ft 22 ft> ft, 22 ft ft ft -5 T , ft ft: ft S ft T ft S 21 ft ft T? * 5 „ d © fW ft 14 ft_ 

16! ft ft 'ft ft ft 14 ft , X ft X - ft i)i In ft ft ft T ft ft I c.) |£ ffi ft ft o T ft 0 ft ft ft- ft> „ ^ « ft -3 

ft j$ ft & ft , h U X ( 2 - "7 x x ;b ft 0 ft X) ft U ft ft ft (III) ft ft CO ft II ft W 7 ft ft 

C3 Ift ft ft )ft ; fid {(,; j'- vli Hi & §h ( VI I. C T ) IK M ^ ft ii m ft ft -3 ft „ 
[ 0 0 2 5 ] 

ft f!)j m X X 111 ft ft -3 ft , JU Fi/i r ft. ft if\ x ft ft ft — j ft , ft- ft b ft ft ft 14 « X 47 

h 7P ft ft ft ft ft ft Fez !ii x ft ;L -ft — f.f f.t- ft tH "1 ft x ft ;1/ ft -*lft , ft ft x ft ft ft — 4ft 

ft ft M 'ft XX 5 h ft 1 1' cr> S ft 'ft BEE ft ft ft ft ft - 4? ft ft ft >ft 'ft It * < , (JIJ ft !4ft ft » ,4' -3 ft 

ft - -2 co ft o-> x ft ft -ft - flijj « n;j fift ft j,l c?3 Jcu i>)r I'ftj ft ^ ft ft- ft ft ~ ft ft ft ft ft , 

[ 0 0 2 6 ] 40 

m 1 14 f-j «| 4g )t ft ft* ft X 1 0 0 ft /j< ft ., LVC] ft ft ft ft ft - ft It X ft ft ft ft ft ft CO -ft (4 ft I > 

: , ft'/* ft X 1 O O (4 ft ft 110. 'ft / - ft 1 1 5 , - fl. 21 ft ft 120, ft ft mm M 1 2 5 

. 2; j'-Rlihffij 1 3 0, llftm 135, ilftL Pli IF. W\ 1 4 0 , V 2 ft ?i "fl 1 4 5 . 114 j' ft- ft ft 

1 5 0 , ft M M 1 5 5 , ft ft' 2J V — K 1 6 0 ft ft ft ft ft ft V - K 1 6 0 !4 ft - co X ft Jtf 
1 6 2 ft ft ft '. CO m Vli )M 1 6 1 ft -f/ ""4" ft ft ft ii V - ft ft- to % B -ft .ft ft X 1 0 0 t± ,154 IUj ft ft 

W ft Wfi (2 if ft- ft -ft ft 2. ft ft ft -y ft ft SI ft ft ft „ 
[ 0 0 2 7 ] 

44 44 1 1 0 £4 , ft ft ft ft ft ft ft ft ft Fiii ft ft u ^ -4' ft ft ft ft co m ft 44 & ft ft » 'ft S , ft M 

1 1 0 ft ft m ft- ft ft ft ft (4 W l ' Z ft £> % ft ft ft „ M 44 1 ) 0 ft m H/j , ft- nj] s ft ft ft ii ft ft 

ft ft 2 ft ft ft ft fto ■ X ft X ft -v 9 HlTJ ft ft x ft ft- £ ft 1^ fisli 10 >4 ft 44 *4 03 f^ij ft 36 ft 0 ft' -7 X 40 
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ft v >j )k is <i> m m fc w s l v> * ft m w w n « m ft fc s , j,e w 1 1 o n m m co \\. m fc ft « 

fc ft 5, ft J6 tc T- m ft ft P c fe^L J; fc c fc 5 „ {0J x. ft , ft ff 1 1 0 fc ~> 'J zi ft ^ x /\ — fc 
ft t> , * f.) I". fc ["I Hi * ft 8* L T . ft ft ft M I: fc iff ft'i f tl S 0 I. K D fc M W ft Z> Z fc ft ft ft 
fc t? fc S n ft ay flu to ft ft ft f-ii JfJ fc fc S W ft 1 1 0 ay m |f & ft W £ fc % ftr fc? ft 

S fit ifi fc tf }£ ft ft 'ft # ft b ft 5 J; 3 fc as w T* * s 
[0028] 

7/-F I 1 5 fc , if-: fc ft 5 iftt Ifi fc ti i2 t S ft ft & Vfl ft; co ft <Z> 53 *VJ * T / - F fc & 
£ £ t i 5 T* $ 5 : 7 7 - K l l f> « ft U It > #J 4 (> V iH A * ft f.l: <# W ft * ti tSCt 
# W s L t- 1 ( r m fc 'H IMJ «[ W H i ) o ft I L^7/-FW ft fc (± , ^3 vli -ft <fe fc ® ft % , m 
ft ft . ft ft v ft A 8? -A 5- +7 Y K (I TO) , Y >' v «V A '111 Kl ^ ^ ^ Y F (I 7. O ) , 7* ;U 10 

4ti fa ^ 4"- -9- Y F ( A I Z n O ) , Hi Xf <\>. h4 ft $ ti § 1' J — F 1 1 5 ( & IS 
Ml 10) « N ;K h L. 5B )icf/WX^ ft- 2^ -T 5 fc «) \c it, ft )& W ft t. « T' 5 C *>: T- -3? § 

0 W * L ^ jg HJJ ft 3A U fk IS T / - F « III * ft t> # (± . ifj Hi? /J vXXtt "/ -> X 
f- y ^ ( i£ W ) Jr. tc Ifl S ti I TO ( v / — F ) T* to % „ * ft J I. o }2 »/j ft JJ tt -T J — 
F Hi * & t> +> « , ^ IS W ,'i m 5,844, 363 Sj- \C WW ,)<. t£ ft T D . ^ 0) 1> (4: ^ ^ M ft ffi rtj t" 5 

r 7 - F l i 5 (i ^ ifi ii/J /4 t>" / V. fc k W fl-: t? § d t ft ft $ s a bi fl-t T J — F l i 5 
, • x A o) h -v 7° ^ ^ j n <S Vu (?J> !R 'ft ftl bu £ 3i £ *6 tc , < o /j^ ^) h w -/ ?g )¥. 
x A Y X (c fc -d T W $ Lis 7 / — F 1 1 5 <?;> W S /i D* I 1 / S (i , ifr '?? ft 5 ¥P ?g tt & tf )t ^ 
W fl-: J: -3 fc 2i Hi ti 5 5 , 7/-F I 1 5 fc ifi H/J ft 4) fc x fcr fc * ^ Vtt ft fc W § fc 

46 fc fc fc ft J 1 ? £ ft ft 0 , ft fc fc ^ fc S U lii o) m njj f k fc t fc b fc « fc fc fc fc ?W t 1 . W' fc W ^ 20 
fc fc fc § W- H£ 0) |E ^ fc. L '3 5 0 fc O ftk « fc / - F M ^ /4 fc W iS ^ JfJ O b tl '3 5 a 
[ 0 0 2 9 ] 

if. f#) i^ w 1 2 5 « . fc fc m 25 i'j m ft w n fc fc ft ft § „ fc ii m m m \ 3 0 « ^ ft c f 

- fc ft L ) ^ fc fc F — "/ fcitlfcL fc fc T* 2- § „ F - fc > fc fc V? fg ft fc fc IbZfzib ft Hi 
^ h ft -3 S n a - N P D fc fc T P D fc I'i ft 0) ^ - ft $Jj 3^ J.,v; 0) m ft ft Z> 0 p — F — fc J fc fc 
-1^ - fc fe'i i2< Ifi « m fc , 5 0 : 1 0) ft ft It ft m - M I' D A T A fc F , - T C N Q fc F — fc L 
fc t © T*SD, Forres I b fc [+5 M li'F Mi KM 35 1 0/1 73,682 5 j- fc [jfi ,j< £ n tl^tfet) T fc t) 
, C <D tli IM fc fc III fc JK HJ fc S , fc O ft!! c?j> fc - ;!/ fft iX W fc tffc » 3 c ttf"fJ5 , 
[ 0 0 3 0 ] 

52 )t l?4 1 3 5 ti , ft / - F 1 1 5 fcAV - F 1 8 0 fc <Z) td '4! fc L ft M fc fc fc fc fc , ?§ )t 30 

fc m ft =r/ m « i ; i fc fc fc d fc fc * So fc fc w i 3 5 ti , ifi yt n -fc « ^ t, )H ^ e> n -3 3 fc , 

% fc fc )t W If fc fc fc d fc fc fc- Hl> , jt§ )t W R A< ftf SLi'WIi, fc J: t ft M n tc ff- 9 , 

1 '3 ,Sj t > 56 fc ?A m (O ft ibftSbZ, 5g )t 1^1 I 3 fj ti $ fc , vg -/- , ilfcfc & fc / fc ti W fg /• fc 
fill & fc * £ 58 fc: W « fc F - fc £ ft ft . M ]'■ ^ ft ft ft ti il{ {I ft ffi ^ uT fig ft * X hW | ; f ft ft ft 
~ fc fc ft * , fc -3 fc T tSb Id fc 58 ft. m m ft iffi ^ T 58 >"8 M H *^ b IS fit L '3 S a 58 >t 1135 
ti IrT ^ fc fc 58 fc ft ft $>S fc L ft ft ■ W *4 fc fc fc c fc ^ fc § , 58 )t W n ^ F - ^ > h fc fc 
2> ft ft ti fc ^' Jjg fc 7? ffcfc^; tc 73^ fc b fc , 58 )t fcl l 3 5 (i fc ffl <?.) ^ , p ^ if jg ft 
ff * : f » 58 ft fc ,Un1 fj t5 F-/fcK ft ft ft £ fc fc c § 58 ft if} 1 3 5 ti , III * fc fc fc tc 
J: o T fcr ^ fc S X ^ ^ h ;U c/3 ft fc 58 -ft fc S c fc « fc $ S ffi » © 58 ft » f'4 * ^ -f j fc S C fc ft 

ft f? S :K ft 58 ft ft ^ (?) 0IJ fc ti . I r ( p p y ) 3 ft Tft£ ft % , ifi ft 58 Vc ft n « ffll tc ti , 40 
D C M fc fc D M 0 A ^ ft Si ft , ;F X h ft H 0} \% ft ti . A 1 cj 3 , C B Tfc ft. ft in C P 
fc S fc ?> , 58 ft fc fc fc X h fc ft £0 f?ij fc , Thompson b 03 ft I Hi ft .If BR 6 , 30 3 , 2 38 ft fc tc |»J ft; tE 
ft ft ft 0 . fc f'f ,!'F HI] $111 S fc ft ft ft i'i tc m ill fc S □ 58 ft ft M ti 58 ft JfS 1 3 5 'I' tc « ft ft 3; ft 
fc fc ft JtiU a ffj ft ti , 58 ft ft ft ft /• ti ft U v - ip tc ftH ft ft * ti -3 & , ft c?> fl!i co 58 ft p 

)U ft ft ft fc tft ft ft m 1- b ti -3 5 , 
[ 0 0 3 1 ] 

ft j' ft W 1 4 0 ti , ft j - ft m "J ft: ft ft ft fc ft ft C fc ft 42 fc § „ vS f- «3 m 1 4 (3 ti 
ft fl; ( ft ft F - ft ) ft (i F - ft ft ti T 1^ 5 c fc fc fc § „ F - fc ft ft ti ft ft ft-: ft ft ft 5 ft 
ft fc )ii l > b ft 5 S 5 A 1 q 3 fc ft ft: £0 ft 'j* ft ft 0) m 1^5, n - F - ft J ft fc ft ft ft 
ft' » ft ti , 1 : 1 « 7b ft ft L i fc F — fc S tl ft B P h e ti 4? ft ( 4 . Forrest b « ft [>1 ft 50 
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ii'f Hi IS'.u 3fe l 0/173 , 683 ' J i|i ft 13] ft H ft T ^ 3 3 fj 0 1? A 0 . d o.) A STi ft A 4' * Hi id |g MJ A ft 

n -e to fin co vii j- «5 m m # hk ^ft ft 3 ft , 

[ 0 (J 3 2 ] 

vi! j' «5 31 W o) vg *w 31 hS Si li s vii /• # ft V - F A -1 6 vl? j' >m m tfi oy L U M 0 ( i*k fit A- l ' J I i 

v> j' 'PA 3X2 ) I'i fu A lc 0j ^ 1'ft lc 'ft \ C i: # T- 5' 3 «k '1 ft SWLtI>= ■" Vii f.ff Ira 31 /j)c A 

J t li , A Ift ft vii j' ft fi» 31 A & I . U M ( ) lc IS] ft ft M II 37 i : » ft d O IjJc 'A li ^3 - X 13 II ft £> 

a , X li F - /3 > h ft A 33 d t IS X # 33 „ If ffit W 13 0) L U M 0 fu {& - «l tc % <K> to W « 

vi? y si in jjiiij; o t m at "J n ft n 7s> z- y ts x -2- , ?j v - f © in a m m 1- s\. a #j * ii - a l ft 

ft V - F to n 0) ft: f t IMJ S ft ct o T W tl'4 ft 14 f> fl a d t X 2" 5 , COCttt, rg j' f«i 31 M 

( F. T I. ) ft IS m & ft 33 iJ V - F 0) Ijtf y L ^ « f f: ti . ft 03 E T 1 © vg #j $} 31 Si « Vl r gj 10 

111 J ] £ ts V - F W n 0} fl: ']( 1541 $ ic J: o T Vi nL t£ ft o 2> £ t % & W ^ § „ ¥f lc N ^ i > vg r rl 
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y; c ft 5 , |n] II lc . iH 3L PH i! W 1 4 0 li, i]-: IL ft it A 1 3 r» -3 vg -y felt 31 IK- I 1 3 ./; Si 
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)!lP x. X X ti ft n ic X ft X , ft; X ii X e ft ft 2 -J> (3) m S£ m «! {.'/. $ ti ■ 8? tc ft o T s ,V L 
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x m ft 4 - 7 i ua A M * Jl* ft L . iW ft! ** A M t± ^> ft 7 n r ;l/ 4"- >b , 7 n ^ v - n r 4- ^ . 
y y — ;b s 7 Li ^\ -r u '/ V — 7b ft' $> *3 , J 7 fc [ju p Il1 4 - 7 u A M a ft tc J: ^ t a is jft 

ft r ft |« \<>h ?nr^5:ttft'J ; 

in ti ft % < & 1 0.) lift ft f j L ; 

n ii ft S: < K I 03 fift -ft ft L ; ~7 x 

rn 4 n IX , \: ,fd <i> W ic ft'j ft L "3 & fid ft J' ^ xii k fl X S> Z> » 
[ 0 0 4 8 ] 

M IX , 4 Q & 0 h]i y it.* *^/t5 fT: 03 <fe M T? 3o 0 v Z> , W Lt^S t I r 

, P L N P (i x R li , R v. , 0 s , T 1 , P b , R i , In, S n N S h , T i.\ , A u . 

Jk Zf A g ft £ tl S o £ £ ft ft/ * L < « , k ,ui ft W ^ , I r 7 ti P l. T* & 5 a & & ft/- S 0 10 

< ti , I". ftftt>M li I r T* 25 3 , 
[ 0 (.) 4 9 ] 

^ iij] Si) ;« c- Jjj i> <:> 7 ft 0 . Ml rift f n i y. {± r a n y > j Li , v >y 4, , tti * . W * . Ik 
ft I I 7 ft ft ^ is 
[ 0 0 5 0 ] 

^ m m x iu i> 5 t ts Jt] iivt r 7' ^ ;u j ii , h'i in ^ ^ l c ins ir/^ + ^i.^ff^c 

ft/ i Lt^7 )]/ -X )l M t± 1 — l 5 ^3 ^ r CK ts t T <fe 0 , ^ -7* ;b . x ^ >l . "7° n tf ;b 

, ^ v -/ n tf ;U , 7° -r- ;U . Y V X' X ;b . t n r t - 7" -f- ;b fk If ^ o) m M ffi cr> t ^3 15 is Q 

hi] x. X , 7 7 ;l/ "r ;b M *« ft U: J; Auy>, C N v C O z R , C ( O ) R , N R 2 , 13 

^ 7;/> N 0 2 , /4 tf O R ^bS^Sti^ 1 U I; ^ [R « T iWJtlT^^ci: A s X * 20 

Z> „ 

[ 0 0 1 ] 

4 i« Sll W X it] >i) J: v lc it] Jfi ; ^ P 7 7 ;b -t- ;b . Ci x\: y 7 ;b 4"- ;U W ^ r? ^ , ft/ if Li N S/ 

^7 D T ;l/ ^ ;l/ J,t Li 3 - 7 ^) ^ }£ {- % f\ ts t C) T* 3o D > ^ r:i "/ n h° ;I/ N ^ u > ^ ;b 
, v n -\ 4'- > ;b . & £5 ^ ^3 fill M & o) t ^3 ^ * ti S , /JLI x. T , i/ ^ n T 7 ;!/ 4"- ;b M ^ 45 ft 

J: o Tit AU^y, C N , CO, R s C ( 0 ) R , N R ? > H 7 7 ^ / . N 0 2 , & 
l> 0 R ^ h M ]R ?n5lKh ^ iff « « T*fStt?nt^8i:fctfT'*5 . 
[ 0 0 5 2 ] 

* IW Si] , j ! T* 111 S i i- JIJ rift ' 7 7 )l y - ;b J li n'i 81 ^ tf 5/ *-5 ^ 7;b ; r> U <D Mo * <3 ft 
t5 : ft/ c-E L ^ T ^ ; r ti 2-1 5 0} jAc ^ Ki j'- %: It is h X & Z> 0 iJU x. T , 7' ;!/ 7 r x :M) 

;i/ Jit li m ftciotii, ^ u y > s c n , c o 2 r s c; co) r , n r 2 . m^y y , 

NO. . A OF O R ^ ^ M Hi S 5 1 K I: ^ i l « & J f t T'iHft S tiTl^S C T S 3 0 
[ 0 0 f) 3 ] 

* Hi] ffli K c )H 1^^9 100 ri"ft I" 7" ;b + - ;b J « ii'i ffl ^ Afe XS yf (li ^ 7 ;b > 03 iJij xl ^ 13 
ft -T S o ft/ * Lt^7 /ftft- ^ « 2 - 1 5 0) j# ^ Ki r ^ ft ^ 03 T* S „ >JU x T , T 7 ;b 4- 
- 7b miX 44 ft ^ j; o T , ^ a y > s C Nft CO, R , C ( 0 ) R , N R , . 18 K 7 7 = 7 

. i\ o 2 . & c5 o r h m m ? n a i w k ^ !»i ^ m t* is bs s n a c t ^ r* * a , 

[ 0 0 :1 4 ] 

^ H>] i«f TftlJ I ^ S -5 ^ J|j in) " y ;b ^ 7b 7 7 U - 7b .; Li >y ^ /j^ >r S3 fiS LT^]t§7 

rf- ^ j 4 L >Jr liJ ft t" 3 All x T , 7 7 7b 4- 7b T U — 7b Li , tJ& ft id X o T Li N ^ n y > . C N 40 

N CO, R N C (()) R , X R , s sK. T ^ 7 . NO,. Klf () R /o^ IK? ti 3 1« h 

03 \n m & x r v - n ^ in ® ? n t^a frx % a t , 

[ 0 0 5 5 1 

^ [ij] $m ,-1} -v? Ill i > ft 4c -3 ft ])] jjft r ^ f n S xK. W ! ti SfilS ft M %> « ft/ * bb 

^\ 7- p fi? A M ii ft ft < t t 1 oo^f n Ki ^ ft ft 3 - 7 0)^ 1)3 ft ft t 0) T? £> 0 . 

ij / , ft -N U ft 7 x ft n U ft 7 x >i ft X 0) ffe tt5 03 ft 03 ft if 03 fij x^ ft ^ 7 Sft ^ ft ft 

f F 7 h F r-J 7 7 7, f 1ft t F n b 7 > , & If y c 03 {til |n] « 03 t 03 ft if 03 JJ5 ft x — -r ft M 

S: ft ft , 
[ (J 0 H 6 ] 

ft ujj si] ft t jiii^ ft ft -3 ft in rifj : 7' u - 7b j x Li r ft ft m as j ft ft as xt s s tf ^ x\: x so 
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r ft ft W ft ft <S , £ Ji. m I± 2 ~2> o-) jft -M 2 o 0) W K LTl>5 fiS ( c ti /3 <D 13 f± Sfi it L T 
b^ & ) id cfc o T +t U is tl ~C is fj , '>S<tt I o « A3 # >/ ff J55t ft & o T , m tL (f . ftfe 37 « 
J$ ft ft >7 o -/ ;U + >l , ~> >> u r 7b ft r. 7b , 7 U - 7b , ^fDi> & ft / X { J -\ ft p /', ft K 
T* & 5 
[ 0 0 5 7 ] 

4; UJJ III] ,?f 7? if] b^ 22. J; '3 Id JfJ ft r s\ 7- xi y V — )]/ _ It , 1 ~ 3 co ^ ft p J5i T- * ft * 9 § >jt 
11 -\ 7- P >/ ^ M , #1J x l£ , ti n — ;b N "7 ^> V , f ^7i/\ ft — 7b , ft ft ft V - 

)]/ , ft 7' v — ;l/ , F >J 7' v" — 7b . 22 "7 ft — ;1/ , tf 'J ft > , b° =y ft y N & ft t? >J 5. ft' ft , ^ 
03 flfi M & o.) & o * 'ft ft -r S , n7 U - 7b 03 (i $ ft , 2 o <?3 BE & t51 ( c tl 6 s) 15! 

« m m L T ^ 5 ) ft 2 o « /Si j' ft jt- H 2 tl T ^ § 2 23 I; » m & ft' t £ :^ SI it -\ ft n 5? ffi fiij 10 
ft X ft ft \X & > C C T ^ ^ < i: t 1 -J> 03 fw i± ^ -r p 7' V — ;U T' <0 . ffl x. J±\ ^ « fill ® 
H « ^ 7 cj 7 7 ;b 7b N i/ $ n 7 T 7b - 7b , T U — ;b , 'Nf p|, Klf/Xli^f n >j if />3; 

[ o n 5 8 ] 

1> T b) fifi « l»] N m -a- If ii & IS m (c x. *=> tl Tb5 fift , i- ^ ) W( W r n n t? o L 7c 73'^ o 

T , f?0 ^ !f , 0 ~ 4 03 f/SJ ?3 ® ytj « firt 0 , 1 , 2 , 3 , HlXS A ^: ft is o 
[ 0 0 5 9 ] 

( c; - n ) n )t & n. ft! fvt j - £ ^ l , 2: o) ta {{, j- (i !' yc. ft ft i ti^ns, * -tf s e> , ^ 

ti ^ 52 >t M « >'£ if, 11-; Wf fl: i2 it'i IS Hf '3 LTbSt-^btiS^bl;^^, fid fu •?■ ^ )t fS ft 
T" & 5 73^ ^ 7"j^ f± , ^ 0) hi fa i - ^ / f ; -<T 5 J I W ft ft ¥>J) \C /,'. 7 , fflj x !f , I r ( p p 20 

y ) 3 0) * tl ? tl 0) p p y fi L [ f,',; f It Tt f: X. b tl S „ L 7b^ L x ft 12Y % C p p y ) z 1 

r XlCSbtli, 2 O <7.) j) p y !C fu j' 1 r i2 ffii fw L T ^ S t t t, 12 , X ffil j' A s * « I 
r (C K\ («'/. L T *3 f 7 , «F X fil f»V j'- ^ p p y ffi fu j'- J: D t ffi b^ -: .Tf Jj'i -T. ^, 7b ^ - * 7;j -f Z> ig 
n (C (4 , p p y fid fu j' « ^ ffi ft; T- « ft b ^ ^ t L tl ft I ^ n W SLL- ( C - N ) fid {tf. f K It , 
I p y , [) p y . 4 , 6 — F \) p y , 4 M v. O •- 4 , 6 — F 2 p p y , 4 -DMA 
- 4 . 6 - F 2 p p y N 2 - p p y Hl tf 2 - t h p y # ^Stl« ... 3t ffi tt fid ffi « =t <D ffi 
« fflj « , ^ ® It {* * * IM (2 m m -r S Brown £ « * 1*1 W ,S'F ; Hi fig ?fi 10/289,915 ^ (2 W >j3 $ tl T 
21) , 

[ 0 0 6 0 ] 

n it M- ft m ft 3? Y 7° ay fid fo: r oy m. £ M L , C « fid fu /- ti '4? tti T* 5S 3 1 / L ft ^ a n a ft < 30 
fe 1 « M ^ fj -r § „ m {± U «c I'KJ 4^/7® /l ffi fl; fid fu f- ^) i'3 ft k L , '>ft<£tl oy #f 
ft tj -r 7 a : , ife W (2 l/l n L 5 5 fid fu j' oy a 3v » , in 4- n ft 25 § , 
[ 0 0 6 1 ] 

'7/ i Lb fig ® ft to b T ft , n It 2 ~C & Z> ■, 23 h t2 W $ L < ft , ft fid i\L Y- ft ft ^ ft: M ( fl-; 
) ft 2, 
[ 0 0 6 2 ] 

ft 11 \9] a) m ft oy it ft #j ft . xb 1 oy yt YS\ ft; fid fu (■ ay 'J>4<ttni: ffl ft W Y ft > ft ft * 
, 'F ix ft S M t ! H ft (i) W 5*1 - -Jfe JWj M ft , HlXS (ii) ift - ft H ** f i ft ft H ft S , L ft ft -3 
T x ft Tg Hi] 05 « tf) ft ft ^ it U F o.) m 53 ^ ftr ft ft ft , 
[ 0 0 6 3 ] 40 
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[ ft 1 1 



M 



Rio 




[ 0 0 6 4 ] 

sK. i|« , (fe IS M /i ft IS ^ M R {± j£ I <*> ii- £ ft -j T M & £ ft § . 

[ 0 0 6 5 ] 

* 56 nj j o) & & <g $ (c & ^ t ti . it >'c ft ft pj] it u v o) m ]£i ^ -r s fid fu r- £ ft & , 

[ o n fi 6 ] 
[ ft r» ] 

Rl3 v Rl4 



[ 0 0 6 7 ] 

j£ i}' , ft R t± j-A: I CO it « !C ft '5 T Mi £Jtl5 , 
[0068] 

* 56 uj o-) & % m & t± & t « «s - ' ft rt & ft & D 

[ 0 t) 6 9 ] 
[ ft 6 ] 

Rl3, Rl4 



[ 0 0 7 0 ] 

A '}•> 5ft fas M . ft m m R , rn s n , Ml IS ( C ■ ■ N ) \± , j£ I « & •» fc ft o T JJi >i£ 2 ft 

£ , 'V- I L < t± , M !i -Y U >" r > A (I r ) 1? h & , YA « W £ L I ^ !l ft: ^ -Ti t > T li , R 8 , 

R , n , )k IS R i 2 ~ R | It >l< M c £ . Jii t W £ L ^ ?® W ft *5 T i± , n i± 2 T- & 0 

. rn Ci 1 T* £ -S ;! ft 56 IPJ tf> fi ft f± ft K W $9 Jfi * *. O Nil ft: /- ft ft tS , 





F 



a 
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[ 0 0 7 ] ] 
lit 7 ] 

Rl3v .8-14 




10 



F 



[ 0 0 7 2 ] 

■:- R l± /J< M ~C h %> Z t *>< !lf ill 1 , 
[ 0 0 7 3 ] 

4^ 5£ HJJ © ftf * LO !g ffi (.4 J£4 K ^3 fffi }& £ rr fa „ 
[ 0 0 7 4 ] 
[ ft 8 A ] 



20 
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[ 0 0 7 5 ] 
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wj vmmic&^r a , sK. i o) it <y n , n # ^ w m ^ ^ t> l 5 § fid f>v /- ^ ausT-s^ 

, m 0 7? fe 5 #? i£i ^ £ is u C 60 fig £6 ic ^ r , \1ii(f -ft- iff #5 M R « , R 7' / J,t c 

& ^ c t & ?): t 1 1" ^ ^ ^ t l x , jK i o) -A.- a ^ o tw^sns a * ?e m o> & % m m it 
u k oy m 3S * o ft ft ^ * ft 

[ (3 0 7 6 ] 
[ ft 9 ] 




[ 0 0 7 7 ] 

j£ f 'P , X li Sfc //: L T , yj< M , T )l ;b , 7 T ;b v" " ;b N 7 7 ;b + — ;l/ * T )l + ;l/ 7" U — ;U , 

C N . C F 3 x c: 0 2 R , C C (J ) R N N R H . N () ? . 0 R , m n y > s y u — ;l/ , ^ 

-7 u T U - ;I/ , iff #8 7' U - ;l/ , Iff M ^ ~r a Z 'J - ;b , * H ^ 7- a « JJE s Hi t£ ft % 

o M t± -Y D v ^ a N ^ -o ft r « /j< M x t ft/ $ Li^ , * ft njj £> s fig m l± W K ^3 ffi 

[ 0 0 7 8 ] 

[ ft 1 0 ] 




[ 0 0 7 9 ] 

C C X , ft R /J< M T* 35 S d t fiHf '£ L U v, 
[ 0 0 8 0 ] 

fid fw "ft 117x^-/1/^7 V-^i^tt?: jfj ^ S ^ ^ U "7° 7- -r y >? ( <fe JSS 1 f ' \z. %H if L 
<fe T CO fidfw. r ^ |i3 -flJiffi^^j "4- 5) Y U y 7Af!!(^, fJIJ ^ l£ I; tid fig , IX, 
^ h a ;I/ 5 * v > X .^Ji H L ^ S * ^ c i: U S n Ti^, ^ J: 7 ^ f?i (* ti . wi f* 
?S ^ X ti IA1 ^ fig ^ *4 S tlfr (ad^T, U "C y )l )KLS^l > ^ ?K t{ n T^5, L 
L x i/ T / [R ^ Y 0 yHVx^/H:? V — 7b Sf] f+ , iii idfc^T 4 5 0 n in ii? ^3 tf 
— T 7 r/i M T 5£ )t ^ § C t if VX fill ffi ri- tl T S , Kwon G FBI ur Phosphorescent Cyc 1 omoi 
a 1 a (. e d Iridium C 0 m p 1 e x t h r a ugh phenyl pyra / 0 1 e f 1 v. r i v a t. i v e s : Synthesis, C h a r a c c e r i 
zaLion and B 3 L Y P Density fun c l ional T h e 0 r y ( D F T ) Calculations ( "7 x )\y 7> '/ — 

;H^f«J>t5 n to «f >t > v 7 p p< ^ ;l/ ft -Y U ^ ^ A IH (* : r> tit , «p « it . ScfB3 L 

Y P ; ,4? /S I Ml S f!fi m (DFT) ,;|- n ) J , 4th International Conference on F 1 ec t ro 1 urn i n 
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r.scciicc of Molecular Materials and Related Phenomena, Aug, 27-30,2004, Jeju I si a 
nd , Korea * -Tr U '/ "f~ Y 7 ; 7 Y U y ^; AflS^t^ 7 7 K lC }S l> T 4 0 0 n rn ft iS 0.) If — 
2 ilk i< fift T U Vi^ldts^t 5g )t t5L i: A* Si ffl'J £ n tl/^ : , ^.)7x::;l/t: a 7V-^ fid 
{u j- I: id W & 0) til #5 £: tMi £ £ tf ^ * -tr > X #j ^: ?? L < * ^ -<j £ <k # >: b tx 

S , H- iY>j ^ t± , V x )l if v v — >l fid fu r 'l l 0J> v x ;U . *7 ;l/ . >i It if *J *J >l M !W 
#5 tf , J r Y X ^3 # iiit d% L , tf o :r. U £ hu^-:.?>7^yxa4^ iWi 46 S h ^ x. b U 
Z> 0 ijn x. T , c ^3 y x - ;l/ tf v ^ - ;l/ ftd fu f- ^ tS "T £ i« ffl & »i fr ( ffi ft «I ft ) ~f S z 
t t> & tz # <!!* foZf f * o) & % & & •? 5«^MU o c n b ^ !S #5 fi # \'U & M & 

$j t l r -<r s t ^) -e ft o . dfe & ? n /c # tsr & & to n 0j 45 * /j< m o) m ^ x 

;U tf v v - ;b fid fw r J|j ^ a £ t tf T £ S , 
[ 0 0 8 1] 

W- * L « ic T t± , SIT^IS n /ci^MR^) i htf, v x - ;l/ . i~ v 

;b , X (4 e U v ^ i? ft 0 , c ti b t± !S «5 ^ l± # !S «5tfe5 c t 5 e ft < £ fe i o 

^3 IS i t S R tf y x ;l/ ft S d tf W S Li ^ o b ^ fig « ^ i± IX F ^.3 «S irj * >f j ^> it 1> 

w * n s , 

[(3 0 8 2] 
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[ ft 1 1 ] 




[ 0 0 8 3 ] 

<f> W M „ ft m m m R - m . ti , hk. Zjr ( C - N ) i'i s-K. I co & & (c ffi o T M £ ? ti 5 

0 x (± SI; >'/: Li, /J< * , 7' ;1/ 7 ;U , T >l >r — ;U , 7 ;U -V- 7 , 7' ;U + ;l/ 7 U - 7 , C \7 

C F 3 , C 0 2 R , C ( O ) R n N R r , , N 0 2 > OR, )\ n 7 > , 7'J-iK ^ 7 n 7 

'J - 7 , M m T U - 7b . [H BS "\ 7 n 7' U - ;b , 7 f± ^ 7 n S > 5 t , c, jg j|J Jti5 0 ; jn 7 
T . 7 ii 7 n ic ft 7 T . ft: ,® cO 2 -o o) m t£ ~f £ IS $ {>'/ IS ti - IS . 3$ v. L T If ft 4 ~ 7 ti 

sK. U 7 IF? hit L N c © AS A 7t fi 7 ? d T 7 7- 7 » 7 7 a 7 n 7 7 7- )l , 7 U — ;1/ , 7 ti 

-\ 7 P 7 <J - 7 7 # 7 7 , d -1 ~ 7 II ^ j£ i,E (± tS fiS * X 7 S 7 7 [S « 7 ft 7 L > 

5 d £ 7 7 -7 3 , * 56 UJ « W 7 Lv £ « ti W T <D ffi iS ?r f / 7 § fid f»'i j ' 2r ft t? 0 
[ 0 0 8-1] 
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[ft 1 2 ] 




[ 0 0 8 5 ] 

j£ 'P . ft IS ifi M R f± j£ I & « i^oTM;^? ft § , X ifi Jill ja L T . /}< , 7' 

7 ;U y jl s 7 ;U ;b N 7 7 ;b + ^ 7' U - ;U , C N , C F 3 , C O 2 R , C ( 0 ) R , N 

R ? N N 0 2 , OR, ^ n y > , y V — h s ^ if a 7 7 U - ;l/ , IS J® 7 r U — ;U . t:§ «S ^ -f n 

r v - ;b , x it ^ -r n 113 ^ it , ^ b m m s ft s u /in * t , x t± ^ ft ^ k * t . (T; <s £> 2 o 

^ B? r S IH t& fft IK « - «! , ffli V/; W m xK. i* *)WL, C ^ S3 ^ M (5: > * 

u T }]/ /b, y 7 n ^ f o 7' ;b 4- ;b , T \) — )l> , >L 15 ^ r~ n 7 7 U — ;U T* S C t ^ 7? $ , 

c co a - 7 ti jg m t± iff « w x 7? -i is #s s n t ^ s d t # t* s s « 

[ (1 0 8 6 ] 

tfj Id :fe t> T & . j\I 1 1? & cS n S £: *5 0 , '> & < t 2 -3 0) W\ ¥A)& R frri n IT 

4 - 7 ii m A M ^ iF5 /iic b , d 60 153 ^A U Hi fr <t o T IS ft?ftt^5ili:tfT?5 3 W 

5 L^ltJ U: te ^ T , h rfd i l Sf « « « 5 X 6 lISjiUitSIBiJttSo WSLi^ISliWF 

o w ffi^^i -r o {t rt «5*^t?o 

[ 0 0 8 7 ] 
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[ ft 1 8 B ] 




[0088] 

1 1 1 , <fe J;4 M , ft ifi #5 tt R , ni , n , Ik XJ ( 0 - N ) l± x\; 1 0J> & ICffiotffl^? tl 3 

: , x ;i Sfe V/. L "C , /]< . T 7 ;b -r- ^ . T ^ } r ;b . 7' ;U -If ~ ;K 7' ;b 4~- ;b 7' 1 J — ;U , C X , 
C V ;s , C O , R , C CO) R , N R v , N C) . 0 R , ^ n '/ > . 7" U — ;l/ , ^fn 7' 
U — ;l/ , |R Jft T U — ;U , B3 ^ ^ x £ ] 7' U — >U . Jdi'NfnK^ £t > 1? % M iK 2 ft 3 , An x. 40 
T . * t± t tl l-C ft x. X , IT: a£ 0.) 2 0^)ft1fr«iS« fu [S l± ■ - *fS IC . n \f. L T ftfi ft 4 - 7 11 

P» x\: m & ifJ /j3c L , jA; M is 5 t.3 7' ;b * ;b , f> ^ u ^\ t- n 7' ;l/ ;b , 7'J-;b, * l± 

^ -r p y V - )l V to 3 £ T' -2 . C -1 ~ 7 U IB ^ ii[?i^ttXT^ {c (H ift 5 ft T ^ 
SilttfT^S-. - C II : , , - C R R , -Nil, - N R s - O , - S . - S i R 

p> ai s 3 , * « njj <o £ l tMgs n w k ^ m is * a f £ ?w fw r- * ^ & , 

[ 0 0 8 9 ] 
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[ it 1 1 ] 




R 9 R«> 



[ 0 0 9 0 ] 

xK. if , ft m IR -*£ R « . j£ I « Yil a tc fi£ -j T M vi£ S ti S , X {± 5iH ft L T N 4< -M » 7 ;1/ + ;b 
, 7' ;!/ y - ;U , T 71/ y — ;l/ , 7' >l ^;b7'J-;k C N s C F 3 , C O v R , C ( 0 ) R s 
N R 2 , N C) 2 , OR, /\ n y > , y V - )V , 'N y n 7' U - ;U , fH tft 7 U - ;b , 71 & *\ y 
P7U-;1/, Xl^rnl y; M , b iS K JUS a ijli x. T , X fi y ft tc ft y T , {7 Sc <£> 2 

-3 « i$ is -r s ia m w. is a • «s tc , su y l t *?n r> 4 ~- 7 ti ft « y if? l x c 03 93 ft m & -> 

^7 d 7 ;u y- /i/ , -> ^ p ^\ -7- p 7' ;l> + ;U , t 7 U — ;l/ > X ti ^\ -7- n T 7 <J — ;H? £> § c i: ft X Z 

, c cd 4 - 7 w flg « mmx x * *=> tc is & * n n^c t ft t* * & , z t± , - c n 2 

, - C R R , -Nil, -NR. — (ft - S . - S i R £ jg{h! £ ft -5. „ 
[ 0 0 9 1 ] 

* 11 »}] 0) lif '£ LO m U tc 75 ^ T « , [ff $ "7 x - ;b tf v V - ;U tfe J$ {4c ^\ 7 □ b 7 s "r -< 

y 7 7 S § , ' N -7 n U- •/ -r • -y -7 <fe lit! If! {* (c 7i 1- > T , 7[> W 'f fe'i 1% L tz IE ill 7 t± , 

ft < £ £ 1 -o © ffi © fid f,7: y- > y| ^ S fiS 3iS «r f i "T S a 7 5(ttl o cd fid f7 y , ?S tc 7i 

^ § *» >t % )tt K fu 7- X- t) , '> ^ < i: t 1 o o fid fu y- if yr «A tc tt S j% Tu if6 Ti: fid y- t* & 



(44) 



JP 2006-523231 A 2006. 10. 12 



ix 7 c ft W & Llv l -3 <?> fid fu r /c ^ ft 'M U lct3l*Xffi )'[• 52 )tf*-f65 : ttf, £ ^ Id Jtf 
S L ix , ^ 56 HJJ ^)li^^fu ly7r y *v ^ SI (± , * U 7° X 7 ^ £ * tea ft" f* ct 0 to 
< ~J ft 0) fij } ; x % f j L T O 5 5i r IH] tf'i <0 4i 7 t) £ ti * 56 HJJ ^Iffi^^f n b-/f^ 

x 7 ${\ Id "J ix T ii N ;H-l/yf 7 *v ^ J/S f* Id W t S J: 0 t ffi < , f tK^fn U7f y 
>y ffi Id ft'j ftLT^SWiLt^x * ;b 4 r - # iE/j fu <0 ftf )ii ft X *') i&l^ C t £ Z> t ft 
x ft 7> - ffl] x. ii" x 777 ( 1 ■ ( 4 , 6 ■ v V ;b >f- n "7 x x ;b ) tf x V* U — h , N , C z 

) i'l.Jy^A ( V x "I )V 17 U is i- - h , N , C ? ) , C ft ii ^ 56 HJJ 0) - II {* W « T* x> D 

, d ft £5 (x T Ii ft W ip ^ Id fc'i 4r L if; - o <o 56 )t ft fid fu 7- # 5 /£ T* £ 4 "'ft *fi ti 
c co 56 >t it. fid fu \ ( t & t> % y x — )v \l \) v -f — h ) . i*. id « a; ftjns 3 5> f tfi )t 4) w 

S L O ill M it s < Y X «j * £ ift' 46 ^> ^ t id o ^ A< S , 10 
[ 0 0 9 2 ] 

2 b id , 4^ 56 IVJ CO fig ffi ^3 r^d in f Id fe^T 7 7 ^ [ft S ^ ^ , ^ <0 iS 1ft 2 ft fid fw i' 1 
. «n J?i 31 ^ ;b ^ - «: ■KWlCkW-S'&5 0 * 0) * N fid fu /- ^ 56 )t ft-: T* o T ^ Id 
r'.'S l> '-: [ R rj'j jr. ^ ;lx ^ - ^ 4 j -<T S fid fu f ^ ^ »ii £ fc 46 ^3 - ^3 ^3 /j , 4< 56 IW ^3 fg « ^3 7 
x - ;b if v V - ;U rtd fu j - o) A< M * 7 v M [R *r 5 - id J: a t c/3 c £> S , 
[ 0 0 9 3 ] 

i> 7 n ^ 5? ;b it $lt (^tf^f-n U 7 7 _ Y ^ ^tfe^ff^ Lt ^ fig Id I > X l± , 56 ft-: fid fu 
j- it ^ 56 )t ft: fid fu j- ^3 .. iH: xrt x ^ ;b ^ - Id M i ^ iliM i:H ^ < 0 n m M o & 

ii id +ii w i ta.-: <R u;\ x. ^ ;b - * ii ~4~ & , n K fti fid fu r H 5 0 0 - 5 2 0 n m 0) & M ic HI 
V] t & »T( 41 ^ * ^ 4" — £ if L -9 S o HIJ ^3 ftg tfi id O T , 56 )t ft-: fid fu r It 5 9 0 n in x" 20 
'3 t Ik O ?^ B> id W ^ f ^ -1 m Xfi -x * ;l/ X : - % h t S , W S L O jjg til Id O T t± N 56 )t ft fid 
fu r iX 4 8 C) n in J: D O r)i M id fl| ^ t S :■: 'R A'i x ^ ;b 4" - ^ >fj ^" 5 , ■ - o ^3 fig « Id 43 
^Tii, ^{ rfiA id ts t ^ T 56 )t ft; ^3 ft! fu It fz Tz - o $b , 3d %> ft ft V/J 1 1 1 7? 56 >t ft; T* x> S fid 
fu v li , H x <fe )m id J: *3 ffi O f i ^ S ftll ^3 ft! fu y ^3 Y/- {£ id i 

o T , HiJ ^3 ft ^ l P "£? ii Jl^ 56 A: ft-; T & c ^ t S , dl ^3 43 fr , x*/^-iU ( ) d 
pH: Xj'i x * ;1/ 4" r — 5: t o fid fu j' ^ b , X 0 ill l " : . ^ Hi x t> ;U 4- — "4" ^ fid fu j' ^d ®j L , 
Z 0) % [ \ ili N lii W id { fc D to o • -R Xj'j X- 7- }V x — 'fe A-i % fid fu f- ii 56 )t id tif L >x o , )]\\ 0) fig 
tiUc 43 ^ T , ,J i? fel id 43 ^ 56 Vl: ft: fid fu j'- ii if -OT-fe!), c ^3 fid fu r ii -fi «»<fe J« ( ft ) 
c S , 

[ 0 0 9 A ] M 

)]\\ oimmicisi^Tlt, ^ tai id fid fu Ltl7v>^([! fu r ii , <i> M t f j H<5> W ^ i> B T ^ 
, 35 '-: ) t f fl 151 )1 1£ fi" W . frIJ /e tt\ I r P t. id fid fu Ltt^j«^, f j S <5> fid fu j' ii ^ f j 

ffll <i> M fid fu /■ J; 0 t M W id i D ^ c $> £ x ^ x. G ft a „ x 7 n 7 ^ ;b ft Ifi ikft^-f- n U 
7°r ^ w 7 "d ^ o /ij' x L l^fig « id 43 T ii , 2 o ^3 56 )V: fi; fid fu f ft 7 U is ^ A id fid fu L 
Tl^, C 60 4} ft , ;U 7 * *y x! 7 X X ^7 7 h ;U It , 4^ 56 HI] U7°f ^ 7 ^ >ff ^ 

<k H is 7 p * # )l it SfS f^ 7) X -\ 7 h ;l/ id 7f L T 7 ;b - 7 7 h ( f7 Ifi ) f S 7 Si M 
S ft T L ^ a , 7 c/3 7 ;i/ - X -7 7 773 7 h ii , ii 5t> Hf(i^H'"^)K^ i: <fe M -r o) |H] ^) 
^ ^ i!> V{| fll //; f|: )}j 7. 7 7> 7 ^ 7. 7 ft a , 

^ 56 I1JJ ^3 5Y /Ac ? ft /d $ii iM id 7) 7 U x ^ 7^ ;b !7 17 f4c ( m c r i d i o n a 1 isomers) 77 

x — is -v Jl l j!h ft; ^(facial i s o m crs) ii M ^ Id M & ¥4 r> 7 t ft^ Ul M ?nt^5o L fz ft x "C 40 
. fu lit 11: f^ 7) JK Jx ii . x / ^ 7 X ft; fjg id 3^: 37 ^ 35 ¥¥ * hi ts ^ 7 ^ 7 7 ft § , 7 U v >T 
7^ ;!/ 11; « , c t D H k& id ft ^ 7 ft 7) 7 7 7^ 56 W. 7 ti T ^5 a t ft h W l£ L Ox, fflj 7 ii N 
7 x - x ;!/ ft; ii - fc L id 7 u x A- i~ ;b yd fk f+ tt^ ^" ~S 7 7 id <t o T fY ^ J ft ^ „ x 
x - x ^ ;u yd ft; f* ii . f j ^ 5t> bs ft f t ^ id 43 ix t fli 7: ifi & • fc L w yd ft; {* & s c £ itf s 

L ^ t ^3 "7 73 0 4 7) , 
[ 0 0 9 ] 

* HJj *BI df T M I U j L fz t$ 7 i& fig K ti ffij 7) /:fc/ci7^7 4 56 IU3 ^3 «E 171 ^ 111 ^ -7 7) 7 7 ii 

Il^ftlTV^7 : , & HJj m » 7? 7J HJJ b fz Z < ^3 M H & If \$ & It , 4< 56 HJJ 0) Jil fil ^ 

b re ft 7) 7 7 & < x- 7) o_) m n /i t/ m m x m s% ? ft -5 s „ & -tf * 56 njj n -r a id -x i ^ 

T m <' ^ ffl liftfl ii I3J 4" 7) 7 >: 7 1 H 4 ^ t ^) 7 7 ^ i ^ d 7 ^ if. m ^ ft § , W tl l£ , vB 7; 50 
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jl 7 x x ;F 7 ;/) F U "7 x - ;b 7 5 



# m vc m -r a *h ,1$ f± , Hi & -r s 

[ 0 0 9 6 ] 

^ i!IJ m JfJ 5 J; -5 k , P« t± 17 F £ £ ? • 
C B P : 4 , 4 1 - N , K ~ is ii jl j\ V - ;F - tf V x — /F 
m-MTD AT A : 4,4' ,4' ' - MJ X /b7x 

y 

A 1 q 3 : F r.i > -t/'J y 7 ;U : 7 - 7 K 

Bphen : 4 , 7 - v V x - Jl - 1 , 1 0- V x 7" y F P U > 

n- K - 7/ £ n BPhen ( V 7 A 7? K - '/ ) 
7- F v "7 ;F ^ a - -r h "7 :7 7 7 - 4=- 7 v 7 7 > 
p- F - 7° 2 n fc m-MTDATA ( F 4 -TCNQ7? K - 7°) 
h U X (2-7 x -;Hf U v y ) - U is V A 
F U X ( 1 - 7 x - jl tf v V~ n F , N , C ( 2 ' ) J V is V A ( 1 1 1 ) 
2,9-77 7~ ;F -4 , 7- 7 7 x x ;F - 1 , 1 0 - 7 x 7~ > F p V y 
3-7 x - Jl - 4- ( I' -t" 7 7" ;l/ ) -5- 7 x x ;F -1 , 2 , 4- F U ^ V — ^ 
95 7 9 P v 7 7 — y 

7 y i? v a ^ * + v k 

N , N ' - 7 7 x — y U — N , K ' - 7 ( 1 ~i~ 7 7~ ;I/ ) y 7 7 y 
N , N ' - 7 7 x — ;l/ -N , N" - 7 (3- h U ;F ) ^ > 7 7 > 
7" ;F ^ - 7 A ( ] ] I ) tf X (2 - 7 if ;F -8- fc: K n i/ + 7 U 7" — F ) 4- 



n-BPhen : 
F, -TCNQ: 
p-MTDATA 
Ir (ppy) 3 
I r (pp/ ) 3 
BCP 
TAZ 



Cu Pc 

1 TO: 
NPD: 
TP!) : 
B A 1 q 
U- F 

mCP: 1 , 3~N,N-7 fj Jl ^ V — jl -^y -tf y 

DCM: 4-C^ ^> 7' 7 x 7- U > )-6-(4-> ? 7 ■=/- ;I/ T ^ 7 X 7- U ;1/ -2 -7 7^ ;1/ )-4H- tf 
DMQ A : - y 7 if ;1/ + 7" ^ U F > 

PEDOT: PSS : ^ U X 7^ U > X )l ^ - F (PSS) t # V (3, 4-x ^ y y y^ ^- y ^ 
0) 7|< ft y y7 ffi Mi 

tpy : 2-(p- F V Jl ) tf V V y 
ppy: 2-7 x — Jl tf 'J v > 

4,6-F 2 ppy: 2-(4 1 ,6' - >>' 7 ;U ^ P 7 x - ;F ) tf U f7 > 

4-MeO-4 , 6-F, ppy : 2-(4' ,6' - V 7 Jl * u 7 x — Jl )-4-7 F -t- ^> fcf U ^ > 
4' -DMA-4 , 6-F7 ppy : 2- (4' , (7 - 7 jl A~ P 7 x - ;l/ ) - 4 - ( N , N - v 7 7-/1/7 S 

y 

2 - 1 h py : 2 - ( 2 ' - 7- x x ;b ) tf 7 *J y 

(46(]fpp/)v I r (ppy) : If X ( 1 - ( 4 , 6- is 7 ;U ^ P 7 x x ;b ) tf v V U - F - N , C 2 ' 
7x ( 1 1 I ) (2- 7 x x ;F If U v 7" — F -N, C" * ) 

(46d rpp/) 2 I r(i py) : \L X (l-(4 , 6 ^ 7 ;F ^" P 7 x x ;b ) If =7 V U — h -N , C 2 ' 
A ( \ \ I ) ( 2- (p- F U ;F ) if' U v 7* - ] — M , C 2 * ) 

(46(]fpp/)v 1 r(4' ,6' -Fvppy) : tf X ( 1 - ( 4 , 6- V 7 ;l/ 4- u 7 x x ;F ) If 7> 7 U 

) U i7 ^ A ( I I 1 ) ( 2 - ( 4 1 77 - ^7 7 ;F i p 7 x x ;b ) tf U yf - F - N , C " ' ) 
(4 6d fppz), i r(4-7.ieO-4' , 6' - F 2 ppy) : If X (1 - (4 , 6- V 7 Jl * P 7 x X )l ) If 
- N , C 2 ) Y U f7 *j A ( f I 1 ) ( 2 - ( 4 1 , 6 ' Jl A' P 7 x x ;b ) -4 - 7 F * y tf 7 : 

C 2 ' ) 

(46dfpp/)v I r (4 -DMA-4' ,(7 F > ppy) : 
-N,C ? ' ) y U ^ 7 A (I I I ) C 2 - ( 4 ' ,6' 
tf U 7 : 7" - F - \ T , C 2 ' ) 
3bppz : 1 -(3 - t: 7 x x ;U ) If v V — ;U 
4bppz: 1 -(4- t: 7 x x ;F ) if -7 V — ;7 

1 4 d p p z : 1,4-77 x-;l/h 0 7yX ^ 
4bpppz : 1 - (4- tf 7 x x jl ) - 4-7 x x jl f 7 V — Jl 



7 x x ;F 7 x 7 
7> > 

* 7 x >' ) 



tf X ( 1 - (4,6- is 7 ;7 ^ a 7 x x ;7 ) tf 
y 7 ;F 'A P 7 x x ;F ) - 4 - ( N , N ' - v 7 7 7- 



7 ) tf U 7 

) 7 U 7' ^ 
) y U 7 7 
- F -\\C 2 

t> v y - 1 

-7"- F -X , 

y v u - f 

Jl T 7 7 ) 
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2 d m f I p / : 

3 (I m flp/: 



1 -- ( 2 - ( 9 , f.) - X * X ;1/ ) "7 ;U X X - •- ;l/ ) if v v - ;b 
1 - ( 3 - C 9 , 9 - i? X X )l ) X )]/ A' U ;U ) tf v v — )]/ 



fac- h U X (l-(3 
fac - h U X (l-(4 
far- h D X (1 , 4 



fac 1 r (3hppz) ;s : 
fac - I r (4bppz) : > : 
fac- I r ( 1 4bpp/) 3 : 
fac- I r (4bpppz) A ■ 
is V A (III) 
f a c - I r ( 2 d m f 1 p z ) 3 : 
) X U ^ A ( 1 I I ) 
[ 0 0 9 7 ] 

i m m ] 

* ?e xj co fu+ w * ft £ w ffi « * 



tf X x — ;U ) ti v V X — h NX 
If X x ;1/ ) if ^ X u - h - \ . c ' 
y7x:- ;l/l:7 V'U- h -N t C"' 



) - r u x o a 

) X U X X A 
) X U X X A ( 



fac - h U X ( 1 -(4- If X x Jl )-4- X x ;i/ tf X X U — h 
fac - h U X C1-C2-C9 , C )-X X X- X ) X X X ;!/ ) X X X X - h 



X 0} X -5 II f n b o) fg ^ ft- 0 -9 £ £r n &6 



fe Oi Jk L ft ix C fit £ ti £ 

[ 0 0 9 8 ] 

r fig f?u 1 ] iSft7i^iX7v - x cj - ffi w 1, /jK « 

[ 0 0 9 9 ] 
[ it 1 5 ] 



iff 7H± . * J£ i« £ 



(III) 
(XI) 
III) 

) X u 



-f L 



NH 2 "HC1 





or 



Ethano l, 3 hours 
90dcgC 




OR 



OR 




[ 0 1 0 0 ] 

I; ild 0) fY liJc ifft ic J: o T ft j£ L /c rtd fw /■ S: ^ 1 1 $ i: ft 5 
[ 0 1 0 1 ] 
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Ui 1 ] 



? i^ju t° 7 V - ; HI2 ^ 



(<f<5dfppz) 2 Ir(ppy) 
(46dfppzhWpy) 
(46<%>z) 2 Ir(4\6'-F 2 ppy) 
(46d§jpz)2lr(4-MeO-4',6 '-F 2 ppy) 
(-^d^jpz^^'-DMA-^'^'-Fippy) 



H H 




fac-b(14dppz} i 




[0 1 0 2] 

[ 'M m m z ] if7.ir.;i/ tf =? -j - juo) - fm m ry t& m kj 

[ 0 1 0 3 ] 



lit ] 6 ] 
R R 



H<1 ^.OH 




Pd(PPh 3 )4, 2M K 2 CO a 
_> 

Tolucae, 110degC-N 2 
overnight 




[010 A ] 



O fr i& ¥i Hi K J: o T m /jJc L r?i ] fV/. j - ^ & 1 I tc £ h H> , 



10 



2(3 



30 



[0 1 OS] 
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[ M 2 A ] 



jic-Ir(3bppz)3 



jfcc-Ir(4bppz)3 



/ac-Ir(4bpppz)3 




[ 0 1 0 6 ] 

c -M m m a 

[ 0 1 0 7] 

r ft i 7 ] 




2drnnpzHdfu r o> ft }& 



L Ii-HilOg, 80% aq. HO Ac 
80 degC uner N 2 -4 bra. 



2. CH 3 I, BzEt^NCl, 50% aq. NaOH 
RT in DMSO under N 2 - 18 hra. 

3. Pyiazoi©,<^K2C0 3 
dodecanc, l,2-trans~CDA 

1 10 dcgC indioxane udner N2 - 24 hrs. 



N— N 



40 




CO 1 0 8] 

: % m m \ ) 

[ 0 1 0 9] 



3dm f] pz M fw -/- ^ fi /Jc 



50 
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lit 1 8 ] 




B(OH)2 



2. MeMgBr, RT in Toluene 

under N 2 - I hour 

3. BFj-EtjO, RT in DCM 

under N 2 - 1 hour 



LPda > Ph 3 )4,2MK 2 CX)3 
Toluene, 100 degC - N 2 overnight 




[01 1 0 ] 



5 ] ( A 6 (] f p p z ) 2 I r ( p p y ) x ( 4 6d fpp z ) 2 I r ( I py ) N (46d fppz) , I r (A ' ,6' -F,ppy 
), (46df"pp/) 2 Ir(4-Me0-4' ,6' -F z ppy), hk If ( 46d fppz ) ? f r (4 ' -DMA-4' ,6' -F,ppy)tf3 
* U v * ^ ;!/ W. ffe {* 03 ft )& 



I (46d fppz) 2 I rC 1 I 2 J/5 , 1 - 1 . 0 5 M i U t <?3 ii yj & fid fu r . 5-10 ^ ft 0J> K 2 CO 
3 £ , ^ U -tr U > , 4< ffi ft M '*( F c 1 4 O - 1 4 5 °C ic 2 O - 2 A (tf f!SJ 3jft L , & 

ft fig * '^i fca ST/^flL/cft, & ffl /k * An * , f'f £> ti fz rJc SSl & M HU L . < o fd # tt £ #j 

W /]< T* : A r?f L , '4? ft fc£ L /c , 5ft 1 'l: ¥l) >t Vk ic is U ii >f )\y # v A h T* ^ ^ u p * & > ^ )fj 

T V v y is n ^ p v F y v V ^ — f j 1 I ^ 6 O - 8 O % 0.) fc£ ft* % ^ U :* S/ 7" ;b ^ 7" n U 

7t << v 2 J V 'J V U F V X - is n X * ;F it £!5 ft b ft /c , 



LlAififefflJ 6 : (46d fppz) , Ir(ppy), (46dfppz) 2 Ir(t.py). (4 6d fppz) ■> I r (4 ' ,6' ~F : , ppy 
), ( 4 6 d f p p z ) 2 I r C 4 - M (! 0 - 4 ' ,6' -F 2 ppy), & (4Bd fppz) 2 1 r (4' - 1) M A - 4 ' ,6' -F,ppy)^3 
■7 x - ^ ;l/ « ft: ^ ft )^ 



7" ;b > T* IK if 7, L tc h f S ^ U + v 7" ;b S3 03 7' -tr h r_ h U ;b ^ ^ [c , UV« (254 
n m X t± 3 6 0 n in ) ^ 2 4 - 4 8 ftf t/U R({ Wl, ^ O f$ , ffi Wk * M if: F T* R$ £ L fc a ^ fc 
fll 3-. ^ ^ , y^np^>?;Jij^ t ^> U y / ;b ^ n v F ^ v "7 ^ - I; l? ^ n v F ^ v 7 
^ — ^ fr 1 ■ v > 9 0 % £Q ^ L v x — )\s s\ -f- a l/7°f^ y 5> Y U y v ; A F U X->^ 
n * 2 )i it ffi <t n /:• „ 



C'^fifeffiJ 7 j fac-Ir(3bppz) 3 . fa c - I r ( 4 hpp z ) , , fa c - 1 r ( 1 4 bpp z ) 3 , fa c- I r (4bppp z ) , 
, fac-Ir(2dnif lpz) 3 . & If I r (ppz ) 3 03 ft )j3c 



I (C " N) 2 I r (()"()) j $ii f>fc . 1 — 1 . 1 :'i K O) m m & is ; J P * % ;F ft fid fw j- , 'Jt V V -b u > 

'F T ^ rS It ^ x ^ [ffl ^ F fc 2 0 - 2 4 uj |(a il «i * h± /c s> ^ ft % ^ '-4? fa ic W m W A< 
)m x. . 2 ^ £ n ^ 1(5 p/j zr >jr j l n ^ < -ofrw y > k It M ffl ^J< 1? ?5E L , ^ ^ ft 
J* S -1± . s m 7 l£ #Jc #J ^ # ^ y^ur^?>?: HJ t- T ^ >J 77 v A F. T ^ n v F ^ ^ V -y - 
^ f x t ^ 0 0-8 0 % 03 m. n a 7 x - y ;F ^ 7- n U 7° f ^ 7 ^ ^ U v ^ A F \) 'A is 5 
n ^ ? ;F ft $/| ^ n Tc a 
[ 0 1 1 6 ] 

^ 1 1 1 id . :a.- m m s & xj g 03 ft -ft 1* o >t % 14? w fk ^ s t «> rc , 
[01 1 7 ] 



[0111] 



[0112] 



[0113] 



[01 1 4 ] 



[01 1 5 ] 
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[ & 3 A ] 



(46dfppz>2lr(ppy) 



(46d^pz)2lr(tpy) 



(46dfppz)2lr(4\6'- 
F 2 ppy) 



CIE 

mm 

X'<D PL) 



(nm) 




0.14, 
0.43 




0.15, 
0.41 




0.14, 
0.27 



(46d§jpz)2lr(4-MeO 
4',6'-F 2 ppy) 



0.14, 
0.19 



454, 478 



77K 
(nm) 



476 466, 502 



476 466, 502 



462, 488 448, 480 



460, 440, 
432 



10 



20 



30 
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[ A 3 B ] 



(46d%z)2lr(4'- 
DMA-4%6'-F 2 ppy). 




[01 18] 

ii I V IC li , fac-lr(C-N) 3 l.'l f* © >t ft ^ «f 11-: Afc t>" )t ft J : 4! W tt % $ i: 46 T ^S, fig f fc & t> iS 
;l H fu li , W H« h L T 7 i n f y ?:J|]l> T fc£ ;]< D M F i|' T* ill'J & Lfc, i> T © )S /u M. fV (s pJ 
2)* M T* £ S „ X ^ * h 71/ /fc if ruT -r' - £ ii , N z % n\' ff )A A. t- fltt j>JXLft2-Mc T II F 
78 ?ft ^JU^ T U tz ■> 

[01 19] 

[ M 4 ] 

a iv 





Eoildaflon 


E reduction 


(nm) 


^? 


77 K 
(nm) 


77 K 

(n») 


Comparative 
Irppz 


0390 








414 


14 


_^w>Ir(3bppz)3 


0.427 


-2.916 


466 




460 


26.9 


fac-b(4bppz)3 


0.644 


-3.048 


420 




414 


20.8 


/oc-b<14d|»pz)3 


0.393 


-3.060 


426 




422 


5.7; 13.6 


_/£rc-Ir(4bpppz)3 


0.424 


-2.879 


478 


2.6 


472 


32.6 


y&c-Ir(2dmflpz)3 


0.321 


-3.049 


478 


1.7 


476 


28.8 



[01 2 0 ] 

m 3 f£ N fac:-] r(3bppz) 3 , far- I r (4bppz) 3 s f at:- I r ( 1 4bppz) 3 . f a c - I r C 4 bppp z ) 3 , fat:- 
I r ( 2 d m f 1 p z ) 3 k -3 t ^ T 0) 7 7 K tt 5 )t X ^ X h;b5 ,j< , 

[0121] 

1*1 '1 f±x fac-Ir(3bppz) 3 , fac- I r (4bppz) 3 , f a c - I r ( 1 4 bpp z ) 3 , f at:- I r ( 4bpppz) 3 , fac- 
I r(2dmf 1 pz) 3 lc O I- X 0) ftj (c § 5§ Vi; X ^ h ;U ^ ,j; f , 

[0 1 2 2] 

\n 5 fix a t ^ U X U > t|J tC It S , fac-Ir(14bppz) 3 , f a c - I r ( 4 bppp z ) 3> fac-Ir 
(2dmf lpz) 3 >t X ^ ^ h ;b £ ^ T !S 
[0 1 2 3] 

* 56 iJ/3 * U {* W S L ^ « fc fjg L T ,M IM L *^ * ft Hjj a c ft f> % #] ft XS fg t« 
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[ W 2 ] [*! 2 , HU M oy vg r fl j£ J£3 £ ft ft iM* fe H . |J ti 56 ft / W X ^ f « 

[N 3 ] [*1 3 ti, fac-I r(3bppz) 3 , f a c - I r ( 4bpp z ) 3 . fac- I r ( 1 4dppz ) 3 , fa c - I r ( 4 bppp z ) 3 
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[N 5 ] N 5 ti. '-4! fti l-C tt S ^ U X ^ U > 4» <D fac-I r(l 4dppz) 3 , f a c - I r ( 4 bppp z ) 3 x fa 
c - I r ( 2 d m f 1 p z ) 3 GO 56 ft: X ^ £ h /!✓ ^ f , 
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